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Background: Awareness of the risks associated with hormone therapy for menopausal 
symptoms has sparked a global decline in this treatment. Alternative treatments to relieve 
menopausal symptoms are therefore required. The applied relaxation ( AR) technique has proven 
to be successful for symptom amelioration, but requires participation in 12 weekly classes. The 
purpose of this study was to determine the effectiveness of a modified relaxation version (MR) 
of AR for treatment of hot flashes, night sweats, and sleep disturbances. 
Methods: We conducted al2-week, randomized, parallel, open-label, controlled trial in 
perimenopausal and postmenopausal women visiting the menopausal clinic. Participants were 
randomly assigned to an MR or AR group. The MR group (n=36) received a single session of 
(MR) training and the AR group (n=35) received conventional 12-week training. Participants 
were instructed to practice the techniques daily at home for 12 weeks. The main outcome 
was the measure on the severity scale and frequency of hot flashes, night sweats, and sleep 
disturbances. 

Results: All participants completed the study. Total severity scores in both groups decreased 
after 12 weeks, but there was no difference between the groups (P=0.93). The severity score 
for hot flashes in the MR group decreased more than in the AR group (P=0.02). The severity 
scores for night sweats and sleep disturbances decreased in both groups. The frequency of hot 
flashes, night sweats, and sleep disturbances were also decreased in both groups. 
Conclusion: A shorter, modified version of the AR was equally effective or slightly better 
than the conventional AR for the relief of hot flashes, night sweats, and sleep disturbances in 
perimenopausal and postmenopausal women. Recommendations for future research include 
confirmatory studies and trials with larger samples. 

Keywords: alternative treatments, applied relaxation, menopausal symptoms, hot flashes 

Introduction 

Most women in menopause report at least one symptom, such as hot flashes, night 
sweats, or sleep disturbances. 1 The prevalence of these symptoms varies widely and 
is likely to be influenced by a range of factors, including climate, diet, lifestyle, 
women's roles and attitudes regarding aging, and the end of reproductive capacity. 1,2 
Hot flashes are the most common symptom, reported in 30%-50% of perimenopausal 
women, and are a result of cutaneous vasodilatation. u - 4 This symptom usually begins 
as an ascending flash of the upper body, starting from the thorax, and results in a sen- 
sation of warmth. The vasodilatation also causes a decrease in body core temperature, 
resulting in a sensation of cold that often elicits shivering. Hot flashes often occur at 
night (night sweats) and disrupt normal sleep patterns. 5 Some studies have indicated 
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that this symptom may peak during the later stages of the 
menopausal transition when women are missing periods, 6 - 7 
and some recent studies have shown that these symptoms 
can continue for longer than previously thought. 8 In contrast, 
sleep disorders seem to increase in a linear fashion over the 
menopausal transition and the postmenopausal period. 6 

The perimenopausal period is defined as the period imme- 
diately before menopause when the endocrine, biological, 
and clinical manifestations begin to appear, and includes 
the first year after menopause begins. The postmenopausal 
period dates from the final menstrual period, regardless of 
whether menopause was induced or spontaneous. Nearly 
10% of women in the US undergoing perimenopausal or 
menopausal changes seek medical advice from health care 
providers. 9 Estrogen therapy is a well established and effective 
treatment for menopausal symptoms. 10 However, following 
publication of the Women's Health Initiative study, 11 the 
prescription and use of hormone therapy has declined glob- 
ally due to awareness of the risks associated with hormone 
therapy. 12 Therefore, many symptomatic women are seeking 
alternative treatments. 13 " 15 Relaxation techniques, such as 
paced respiration (a type of slow, deep breathing that uses 
the diaphragm to do the work of inhaling and exhaling), 
muscle relaxation or a combination of both (applied relaxation 
[AR]) are well known behavioral treatments for menopausal 
symptoms. 16 The goal of the AR technique is to achieve rapid 
relaxation by correct breathing in situations with bothersome 
symptoms, ie, hot flashes. 17 These techniques effectively 
attenuate the frequency 18 and intensity 18 of hot flashes, thereby 
minimizing discomfort and sleep disturbances. 12 

AR, the most commonly used relaxation method for 
treating menopausal complaints, shows promise for allevi- 
ating vasomotor and other symptoms. 19 However, the AR 
technique involves intensive training over 12 consecutive 
weeks. Each session lasts for 60 minutes, and individuals 
are asked to practice at home for at least 1 5-20 minutes per 
day. More than 25% of individuals drop out of the training 
course as a result of this time commitment. MR training is a 
modification of the AR technique that shortens the training 
time and emphasizes home practice. This shorter version 
requires participants to attend only one 60-minute session, 
which is expected to reduce the dropout rate. The results of 
this preliminary study of the modified relaxation (MR) tech- 
nique at the Mahasarakham Provincial Hospital resulted in all 
participants completing the program and reporting dramatic 
improvement in their vasomotor symptoms. 

The present randomized controlled trial compared 
the effects of traditional AR with those of a one-session 



MR intervention for the relief of menopausal symptoms 
in Thai women. Outcome variables included change in 
intensity and frequency of hot flashes, night sweats, 
and sleep disturbances in women who completed the 
program. 

Materials and methods 

Study design 

The study was a parallel, randomized, open-label investiga- 
tion of MR versus AR conducted over 12 weeks in peri- 
menopausal and postmenopausal women. The investigation 
was conducted at the Menopausal Clinic of Mahasarakham 
Provincial Hospital in northeastern Thailand from July 201 1 
to January 2012. The Mahasarakham Provincial Hospital 
ethics committee approved the study and all participants 
gave written informed consent. 

Participants 

We recruited 105 perimenopausal and postmenopausal 
women who visited the menopause clinic at Mahasarakham 
Provincial Hospital in northeastern Thailand. Of these, 
88 women experiencing hot flashes, night sweats, or sleep 
disturbances were potentially eligible, and 71 (81%) chose 
to participate. Figure 1 shows the reasons given for not par- 
ticipating in the study. 

The inclusion criteria were age 45-65 years and irregular 
menstruation within the previous 12 months or menopause 
(either surgical or spontaneous). Women who received any 
hormone therapy in the 3 months before the study and those 
who had uncontrolled hypertension (>95 mmHg diastolic 
pressure) or used sedatives, tranquilizers, or antidepres- 
sant medication on a daily basis were excluded. Women 
visiting the clinic were questioned about their experience 
of hot flashes, night sweats, or sleep disturbances. Poten- 
tial participants with menopausal symptoms underwent 
a medical examination by an attending gynecologist at 
the menopause clinic. Participants rated their symptoms 
subjectively using a severity rating scale, and those with a 
severity score &5 were invited to participate in the study. 
Those who expressed an interest in relaxation training to 
reduce hot flashes were randomly assigned to either the 
AR group or the MR group. Participants were given the 
option to discontinue their treatment at any time without 
jeopardizing their future care. 

Severity rating scale 

The severity rating scale was created by one of the investi- 
gators and validated in 10 menopausal women. Using this 
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Eligible for study, n=88 



Participated in the study, and 
randomized, n=71 



Reasons for nonparticipation 

- Want other treatment, 
n=4 (4.5%) 

- Symptoms were not 
troublesome, n=7 (7.9%) 

- Too busy and no reason 
given, n=6 (6.8%) 
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MR group, n=36 
one training of modified 
relaxation, 60 minutes 




AR group, n=35 
weekly applied relaxation 
training, 12 weeks 
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Follow up at 4 wks 
(1st outcome assessment) 
n=36 




Training and follow up at 4 wks 
(1st outcome assessment) 
n=35 



Follow up at 8 wks 
(2nd outcome assessment) 
n=36 



Training and follow up at 8 wks 
(2nd outcome assessment) 
n=35 



Follow up at 12 wks 
(3rd outcome assessment) 
trial completed, n=36 



Training and follow up at 12 wks 
(3rd outcome assessment) 
trial completed, n=35 



Analyzed, n=36 



Analyzed, n=35 



Figure I Patient recruitment and follow up. 

Abbreviations: MR, modified version of AR; AR, applied relaxation; wks, weeks. 



instrument, the severity of hot flashes, night sweats, and 
sleep disturbances are subjectively rated using a five -point 
scale from 0 ("not at all") to 4 ("extremely"). Items in scale 
consists of three menopausal symptoms as hot flashes, night 
sweats, and sleep disturbances. The total severity score ranges 
from 0 to 12. 

Intervention procedures 

Participants received relaxation training from two profes- 
sional physical therapists under the supervision and care of 
their attending gynecologists. The physical therapists met 
before the start of the study to develop and standardize the 
scope and content of their teaching. One physical therapist 
was responsible for the AR training and the other supervised 
the MR training throughout the study. The trainer and par- 
ticipants met in small groups of 4-6 people. 

Participants in the AR group attended 12 weekly 
sessions lasting 60 minutes each. Information about 



menopause, theories about hot flashes, and the rationale 
behind the use of AR as a coping technique for handling 
sudden, unanticipated symptoms was discussed during the 
first session. The first part of the progressive relaxation 
program (contraction and relaxation of muscles in the arms, 
face, neck, and shoulders) was taught following this dis- 
cussion. In session 2, a program of progressive relaxation 
of the whole body was taught to participants. Session 3 
provided a condensed version of progressive relaxation 
(relaxation without muscle straining). Cue-controlled 
relaxation was introduced (self-instructed relaxation) 
and practiced in session 4. Sessions 5 and 6 focused on 
differential relaxation (relaxation of non-used muscle 
groups), and sessions 7 and 8 focused on rapid relaxation. 
After completing session 8, participants were able to relax 
within 20-30 seconds. Application of the training began 
in sessions 9 and 10, in which participants were asked to 
use rapid relaxation as soon as their vasomotor symptoms 
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appeared. Sessions 1 1 and 12 were used for rehearsal and 
a summary of the maintenance program. Participants were 
given a handout on AR after each session, and were asked 
to practice each component at home at least once a day. 
There were 12 total staff times and 12 telephone calls in 
this group. 

Participants in the MR group received training from their 
physical therapist in one 60-minute session at the beginning 
of the study. The content of the MR technique has been 
validated in a study of 10 menopausal women, with a scale 
reliability coefficient of 0.76. 

The physical therapist was in contact by telephone with 
each participant for 12 consecutive weeks and answered any 
questions relevant to the technique or education, encouraged 
practice, and addressed general well being. This was substi- 
tuted for the once-weekly class to maintain a like amount 
of communication with participants. The session consisted 
of four parts. The first addressed menopausal symptoms, to 
enhance understanding among the participants and teach 
awareness of tension in a particular area of the body. In the 
second part, participants were encouraged to maximize ten- 
sion in the affected area, followed by stretching and release 
of the tension. In the third part, participants were asked 
to focus their attention on a particular area of the body, to 
recognize relaxation, and practice relaxing that area. In the 
final part of the session, participants were asked to commit 
to practicing at home and were given a summary of the 
maintenance program. Participants were given a handout 
on MR after the training session. They were also asked to 
practice MR at home once a day for 15-20 minutes during 
their leisure time at least 5 days a week for the following 
12 weeks. 

Monitoring 

Participants in both groups kept specific daily records of the 
frequency and severity of their menopausal symptoms in a 
logbook. They were also asked to check the completeness 
of the records once a week. The logbooks were collected 
when the subjects visited the menopause clinic at 4, 8, 
and 12 weeks after intervention. Participants also com- 
pleted the severity rating scale and reported the frequency 
of symptoms at these visits. The research nurse determined 
completeness of the data, and all data were copied into a 
standardized medical record. Most participants (67, 94.4%) 
adhered to the protocol. The trainers contacted participants 
by telephone once a week to answer questions, resolve any 
problems, assess symptoms, and monitor AR/MR practice. 
One physical therapist was responsible for telephone calls 



in the AR group and another was responsible for telephone 
calls to the MR group throughout the study. 

Statistical analyses 

Randomization 

The randomization sequence was created using Stata 10 
(StataCorp LP, College Station, TX, USA) statistical soft- 
ware and was center-stratified with a 1 : 1 allocation using 
a computer-generated random block size of 4 and 8. The 
allocation sequence was placed in sequentially numbered, 
opaque, sealed, and stapled envelopes and concealed from 
the researcher enrolling and assessing participants. 

Outcome variables 

The outcome variables included change in severity rating 
scale score and change in frequency of hot flashes, night 
sweats, and sleep disturbances. Statistical analyses were 
performed using Stata software version 10 (StataCorp LP). 
The analysis was conducted as "intention-to-treat," with all 
participants included in the analysis. Descriptive statistics 
were applied to the baseline demographics, clinical character- 
istics, and dichotomous and continuous data. Chi-square (j; 2 ) 
and Student's Mests were used to assess differences between 
groups. The Wilcoxon rank-sum test assessed differences in 
the rating scale variables. A P- value of 0.05 (two-tailed) was 
set for statistical significance. 

Sample size 

The sample size was based on a pilot study of 20 participants, 
comprising eleven in the AR group and nine in the MR group. 
Mean improvement in Menopausal Rating Scale (MRS) severity 
score after 4 weeks of treatment was 10.68+3.5 in the AR group 
and 15.33+3.1 1 in the MR group. Three subjects (28%) in the 
AR group dropped out before the end of the pilot study, while 
all subjects (100%) in the MR group completed the program. 
Using an alpha error of 0.05 (two-sided) and a power of 90%, the 
required sample size per group was five. Since this was a small 
number, we increased the sample size in each arm to a minimum 
of 30 to provide a normal acceptable approximation. 20 

Results 

The age range of the participants was 45-60 years. The mean 
age of the groups was significantly different (P<0.0 1 ). There 
were no significant differences in mean age at perimeno- 
pause, mean age at post menopause, body mass index, or 
menopausal status. All participants were nonsmokers and 
did not consume alcoholic beverages, and all completed the 
study (Table 1). 
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Table I Demographic characteristics of participants 





MR <t i ■ ( i ii r i 


AR ctitii i n 






V" — •">) 




f~pct" and 




Mean (SD) 


Mean (SD) 


P-V3.lll6 


Age, years 


49.8 (3.8) 


52.5 (5.1) 


0.01' 


Age at perimenopause, years 


45.9 (6.0) 


46.9 (3.9) 


0.62' 


Age at postmenopause 


47.4 (0.6) 


48.9 (0.8) 


0.18' 


BMI (kg/m J ) 


25.6 (3.8) 


25.2 (4.2) 


0.15' 


Menopausal status 






0.I8* 2 


• Perimenopausal, n (%) 


1 8 (25.4) 


12 (16.9) 




• Postmenopausal, n (%) 


1 Q O C A\ 






Severity score at baseline 








Total severity 


6.5 (4.5) 


5.0 (2.0) 


0.92' 


Hot flashes 


2.0 (1.0) 


2.0 (1.0) 


0.86' 


Night sweats 


2.0 (1.0) 


2.0 (1.0) 


0.69' 


Sleep disturbances 


2.0 (2.5) 


2.0 (1.0) 


0.82' 



Notes: 'Student's t-test; * 2 Chi-square test. Maximum range of total severity score 
at baseline and 1 2 weeks in MR group -II and 3, in AR group -10 and 3. Maximum 
range of hot flashes severity score at baseline and 12 weeks in MR group —4 and 
2, in AR group -3 and 2. Maximum range of night sweats severity score at baseline 
and 12 weeks in MR group -4 and I, and in AR group -3 and 0. Maximum range of 
sleep disturbance severity score at baseline and 12 weeks in MR group -4 and I, 
and in AR group -4 and I . 

Abbreviations: AR, applied relaxation; BMI, body mass index; MR, modified 
version of AR; SD, standard deviation. 



Comparison between MR and AR 

We tested the effectiveness of relaxation by comparing the 
two groups regarding changes in the severity rating scores 
for menopausal symptoms over time. There were decreases 
in total severity scores for hot flashes, night sweats, and sleep 
disturbances in both groups after 12 weeks (z=-0.09, P=0.93, 
Table 2). The severity score for hot flashes in the MR group 
was more decreased than in the AR group (z=-2.33, P=0.02). 
The severity of both night sweats and sleep disturbances 
decreased in both groups, but the changes were not statisti- 
cally significant. The frequency of hot flashes, night sweats, 
and sleep disturbances was decreased in both groups but there 
were no statistically significant differences (Table 2). 



Discussion 

This prospective randomized study shows that total severity 
score improved in both treatment groups from baseline to 
the end of the 12-week treatment period. We also observed 
dramatic decreases in the outcomes of hot flashes, night 
sweats, and sleep disturbances. 

Although the MR technique is a very brief training pro- 
gram, the present findings show equal effectiveness of the 
MR and AR techniques (decreased severity score in both 
groups). This result is similar to that of two previous studies 
reporting the AR technique to be effective in reducing hot 
flashes. 21 " 23 

While the present study was a randomized, open-label, 
intention-to-treat analysis, it does have some limitations. 
First, the sample size might have been too small to detect 
a benefit in reducing menopausal symptoms. Second, 
although the participants were assigned randomly to the 
intervention groups, the open-label design can still cause 
bias toward the study treatments. Third, the study dura- 
tion of 12 weeks might have been too short to determine 
the effects of MR and AR in individuals with menopausal 
symptoms. Although a trend toward reduction in frequency 
and severity was observed, the treatment effect may not 
be sustained after 12 weeks. 20 - 22 - 23 This may be due to the 
study design. The MR intervention was a more intensive 
training program, which could extend the benefits beyond 
the learning phase. Fourth, we included women for whom 
menstruation had ceased for only a year or more. These 
women often experience particularly severe vasomotor 
symptoms and sleep disturbances. However, there was a risk 
that menstruation would return in some of these women, 
and this happened in two cases, both in the AR group. It 
is possible that these cases weakened the outcome of the 
study due to inconsistency of their symptoms. Fifth, the 



Table 2 Change in severity and frequency of hot flashes, night sweats, and sleep disturbances 


Variable 


MR group (n=36) 




AR group (n=35) 




z, P-value 


Baseline 


1 2 weeks 


Baseline 


1 2 weeks 




Total severity 


6.5 (4.5) 


-5.0 (3.5) 


5.0 (2.0) 


-5.0 (2.0) 


z=-0.09, P=0.93 


Severity by symptoms 












Hot flashes 


2.0 (1.0) 


-2.0 (1.0) 


2.0 (1.0) 


-1.0 (2.0) 


z=-2.33, P>0.02* 


Night sweats 


2.0 (1.0) 


-2.0 (1.0) 


2.0 (1.0) 


-2.0 (1.0) 


z=-0.67, P=0.5 1 


Sleep disturbance 


2.0 (2.5) 


-2.0 (2.0) 


2.0 (1.0) 


-2.0 (3.0) 


z=0.34, P=0.74 


Frequency by symptoms 












Hot flashes/day 


2.0 (2.0) 


-1.0 (1.0) 


2.0 (2.0) 


-1.0 (1.0) 


z=-0.55, P=0.58 


Night sweats/day 


2.0 (2.0) 


-2.0 (2.0) 


2.0 (1.0) 


-2.0 (1.0) 


z=-0.60, P=0.55 


Sleep disturbance/week 


2.0 (3.0) 


-2.0 (3.0) 


2.0 (3.0) 


-2.0 (3.0) 


z=-O.I9, P=0.85 



Notes: Severity score expressed as median {interquartile range); *Wilcoxon rank-sum test, P<0.05. 
Abbreviations: AR, applied relaxation; MR, modified version of AR. 
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severity scale for measuring the menopausal symptoms was 
relatively specific. Other methods could have been used 
to evaluate the effects of therapy. For example, a visual 
analog scale 24 can be used as a measure of menopausal 
symptoms because it is a simple technique for measuring 
subjective experiences. However, studies using the visual 
analog scale have not found improvements in night sweats 
and sleep disturbance symptoms. Accordingly, we used a 
nonstandard instrument to assess menopausal symptom 
severity and this may limit the generalizability of the results. 
Sixth, the study assessed only a few types of menopausal 
symptoms (ie, vasomotor symptoms). Although this limita- 
tion was expected at the inception of the study, to err on 
the side of caution we only assessed vasomotor symptoms 
(hot flashes and night sweats) and sleep disturbances. The 
generalization of these findings to perimenopausal and 
postmenopausal women with other symptoms (cognitive 
and sexual problems) may not be possible. Seventh, there 
was no monitoring of adherence to treatment. We could not 
determine the duration and frequency of MR practice or any 
lifestyle changes in the intervention and control groups. 
Last, other benefits of MR, for example, enhanced quality 
of life, were not assessed. 

Our findings are in contrast with those reported by Freed- 
man and Woodward, 25 who found no reduction in hot flashes 
with muscle relaxation, but are consistent with the findings 
of Hunter and Liao 26 who found that hot flashes were reduced 
using behavioral therapy techniques. 

This study also has several strengths. First, the recruit- 
ment interview assessed women's experience of menopausal 
symptoms and included a discussion of management 
strategies. The patient-therapist relationship was maintained 
by weekly telephone calls throughout the trial. We feel that 
the benefits obtained by the participants were achieved as a 
result of this frequent contact. We also believe that partici- 
pants should be advised to practice regularly and that more 
follow-ups should be included in the program to maintain 
the therapeutic effects. Second, although self-reported 
measures of vasomotor symptoms and sleep disturbances 
have been shown to correspond well with other methods 
of measurement, the use of diaries may introduce bias. 
However, relaxation training is a behavioral modification, 
and writing down the number of practice sessions in a 
diary may be helpful for consistency. We suggest that the 
availability of a variety of behavior modification-based 
techniques for relieving symptoms associated with meno- 
pause will allow women to choose a therapy that meets 
their individual needs, and this increases the probability 



of selecting the most effective response from among these 
behavioral therapy techniques. 27 

Since MR and AR techniques had equal success in 
relieving menopausal symptoms, MR techniques could 
complement or be used as an alternative to AR. The use of 
relaxation training reduced both the frequency and severity 
of menopausal symptoms, and this effect may have been 
related to practice after the training sessions. Although the 
mean frequency score reduction and median score severity 
appear to be small, this may represent a real benefit for some 
women. We suggest that both MR and AR be made available 
so that women may make a personal choice. However, we 
believe that the relationship between MR, AR, and meno- 
pausal symptoms should be evaluated further. 

Conclusion 

The total severity score, as well as frequency and severity 
scores for hot flashes, night sweats, and sleep disturbances 
tended to decrease in perimenopausal and postmenopausal 
women in the MR and AR groups. Studies with large sample 
sizes are necessary to clarify or confirm our results. 
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